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Decision/action requested

This document is to discuss on thealternative solutions for CHFCQM 
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Rationale

This pCR is posposed to discuss and compare the diffrent solutions proposed for CHFCQM work item and to conclude on the recpmmended CRs to be pusued as support for the normative work of the WI. 
3.1 
Background

In CHF-Controlled Quota Management, CHF may instruct NF consumer to discard or suspend quota management for a given rating group. When quota amagement is suspended, CHF may instruct NF consumer to resume quota management for rating group for which quota management was previously suspended.

Multiple solutions are proposed for CHF-Controlled Quota Management and are discussed in this paper. 
4
Key issues:
4.1
Key issue 1: permenanatly discard quota manegement 

CHF determines that quota amangement shall not apply for the rating group and instructs NF consumer not to apply quota amanegment.
4.1.1 
Alternative Solution 1: Use ResultCode

CHF Responds to Charging Data Req [Init/Update] with ResultCode QUOTA_MANAGEMENT_NOT_APPLICABLE
Below is a scenario for Session based charging (SCUR) with permanent discard of quaota management
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4.2. 
Key issue 2: Temporary suspend quota management

CHF instructs NF Consumer to temporary suspend quota management for a given RG.

4.2.1 
Alterative Solution 1: Use new ResultCode
CHF Responds to Charging Data Req [Init/Update] with a new ResultCode QUOTA_MANAGEMENT_SUSPENDED

Below is a scenario for Session based charging (SCUR) with a temporary change to offline changing.
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4.2.2 
Alternative Solution 2: Add new parameter to Granted Unit

Table 6.1.6.2.1.11-1: Definition of type GrantedUnit
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	tariffTimeChange
	DateTime
	OC 
	0..1
	This field contains the switch time when the tariff will be changed.
	

	Time
	Uint32
	OC
	0..1
	This field holds the amount of granted time.
	

	totalVolume
	Uint64
	OC
	0..1
	This field holds the amount of granted volume in both uplink and downlink directions.
	

	uplinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of granted volume in uplink direction.
	

	downlinkVolume
	Uint64
	OC
	0..1
	This field holds the amount of granted volume in downlink direction. 
	

	serviceSpecificUnits
	Uint64
	OC
	0..1
	This field holds the amount of granted requested service specific units.
	

	TemporaryOfflineIndicator
	boolean
	OC
	0..1
	When true this field means that granted unit is unlimited and as consequence quota management is suspended. When flase regular quota management applies
	


4.2.3 
Alternative Solution 3: New QMI in Charging Data Response

Use a New QMI field in Charging Data Response at MUU level indicating QM is suspended.
Below the Quota Management Indicator based procedure

Figure 5.3.2.x.1-1 shows a scenario for CHF suspend via charging data response
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Figure 5.3.2.x.1-1: The CHF suspend the quota management
1)
Charging Data Request [Initial/Update, Quota Requested]: The NF (CTF) sends the request to the CHF for the service to be granted authorization to start/continue, and to reserve the number of units if determined.
2)
Charging Data Response [Initial/Update]: CHF determines suspends the quota management for the RG. The CHF sends the response to the NF (CTF) without the granted units for the RG. In the Charging Data response, CHF sends the NF (CTF) the the suspend indicator (i.e. Quota Management Indicator)".

3)
Charging Data Request [Update]: The NF (CTF) sends the request with the usage reporting for the RG without quota management. 

4)
Charging Data Response [Update]: The CHF informs the NF (CTF) on the result of the request. 

4.2.4 
Alternative Solution 4: Unlimited Quota to suspend QM
Below the Unlimted Quota based procedure for suspending Quota Management
Figure 5.3.2.x.2-1 shows a scenario for CHF suspend via charging data response
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Figure 5.3.2.x.2-1: The CHF suspend the quota management
1)
Charging Data Request [Initial/Update, Quota Requested]: The NF (CTF) sends the request to the CHF for the service to be granted authorization to start/continue, and to reserve the number of units if determined.
2)
Charging Data Response [Initial/Update]: CHF determines suspends the quota management for the RG. The CHF sends the response to the NF (CTF) with the granted unlimited units for the RG.

3)
Charging Data Request [Update]: The NF (CTF) sends the request with the usage reporting for the RG with quota management. 

4)
Charging Data Response [Update]: The CHF informs the NF (CTF) on the result of the request. 

4.3 
Key issue 3: Resume Quota Management

CHF determines that quota amangement shall be resumed for a rating group for which Quota Management was previously suspended and instructs NF consumer to resume quota manegment for that rating group. 

4.3.1 
Alternative Solution 1: Implicit resume with granted unit 
Thsi solution assumes that even when QM is suspended the online charged sessions always ask for requested units in Charging Data Request messages. When CHF determines to resume quota management, it simply gramts units in the Charging Data Response message and don’t use result codes of suspended or not applicable QM. 
This solution pairs with 4.2.1 and also with 4.2.4 (Unlimited procedure).
4.3.2 
Alternative Soltion 2: Indicator in granted unit
The solution uses the new parameter introduced in Granted Units in 4.2.2 to instruct for suspending QM by setting SuspendQuotaIndicator to false. It pairs with 4.2.2.
4.3.3 
Alternative Solution 3: QMI In Charging Data Response
The solution uses the new QMI filed introduced in Charging Data Response in 4.2.3 to instruct for suspending QM by setting QMI to ONLINE_CHARGING. I pairs with 4.2.3
4.3.4
Alternative Solution 4: Notify procedure
The solution uses the Notify procedure to trigger an immediate Charging Data Request and to resume QM in the related Charging Data Response. Pairs with 4.2.1.
Figure 5.3.2.x.2-3 shows a scenario for CHF resume the quota management via Charging Notify Request. 
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Figure 5.3.2.x.2-3: The CHF resume the quota management via notify
1)
Charging Notify Request [Re-authorization]: The CHF determines resumes quota management for the RG. CHF sends the notify request to the NF (CTF). 

2)
Charging Notify Response [Re-authorization]: The NF (CTF) acknowledges the request by sending a response. 

3)
Charging Data Request [Update]: The NF (CTF) sends the request to the CHF for usage reporting with quota management for the RG.

4)
Charging Data Response [Update, Granted Quota]: CHF sends the response to the NF (CTF) with the granted units for the RG.
4.4
Key issue 4: CHF identifies that QM was suspended 

For a Charging Data Request CHF may need to identiy if QM was suspended or not for a given RG.

4.4.1 Alternative Solution 1: No indicators – CHF internal procedure

This solution assumes that CHF shall use internal means to identify if QM was previously suspended or not for a Rating Group. 

4.4.2
Alternative Solution 2: Use a new value in existing QMI to indicate that QM was suspended
Enumeration: QuotaManagementIndicator

Table 6.1.6.3.10-1: Enumeration QuotaManagementIndicator
	Enumeration value
	Description
	Applicability

	ONLINE_CHARGING
	quota management control
	

	OFFLINE_CHARGING
	without quota management control
	

	TEMPORARY_OFFLINE_CHARGING
	Quota management control temporary suspended and interpreted as unlimited quota.
	


4.5
key issue 5: NF consumer takes into account PCC rules change when QM is suspended.
4.5.1
Alternative Solution 1: Use solutions 4.2.x and 4.3.x with no impact 
In case solutions 4.2.1 and 4.3.1 or 4.2.4 and 4.3.1 are used there’s no impact on the procedures.

5 Comparaison

	KI/Solution
	Pros
	Cons

	KI #1 permenanatly discard QM
	
	

	Solution 1  

Use ResultCode
	Only available solution
	N/A

	KI #2 Suspend QM
	· 
	· 

	Solution 1
Use new ResultCode
	· Stateless (NF always request units)

· Very low comlexity
	· May be perceives as Error or abormal response.

· Not symmetric. 

	Solution 2

Add new parameter to Granted Unit
	· Symmetric

· Low complexity
	· Statefull

	Solution 3 

New QMI in Charging Data Response
	· Symmetric
	· Statfull

· Moderate Complexity (new field in CDRes)

	Solution 4

Unlimited Quota to suspend QM
	· Stateless (NF always request units)

· Symmetric
	· Moderate complexity

	KI #3 Resume QM
	
	

	Solution 1
	· Stateless

· No complexity (implicit)
	N/A

	Solution 2, Solution 3 and 4
	Same as KI #2
	Same as KI #2

	KI #4 Identify suspended QM
	
	

	Solution 1 

Internal to CHF
	N/A
	· No standard solution

· Complexity in CHF 

	Solution 2

Use new QMI value
	Low complexity in CHF


	N/A


Note that Notify procedure of KI #3 Solution 4 is always valid what ever the considered solution.

Detailed Proposal
Propose to take into account the discussion paper as well as the comparaison table for recommending the CRs to pursue in CHFCQM.
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